Nineteen inbred lines of white maize divered from S 5 generation at Sakha Agricultural Research Station were crossed with two inbred lines as testers in 2014 summer season. The 38 topcrosses were evaluated at Sakha and Mallawy Research Stations during summer season 2015 for eight studied traits, namely days to 50% silking, plant and ear heights, grain yield (ton/ha) adjusted on 15.5% grain moisture content, ear length (cm), ear diameter (cm), number of rows per ear and number of kernels per row. Mean squares due to lines , testers and line×tester were highly significant for most traits. While the interaction between lines, testers and locations were not significant for most traits. One topcross Sk5002/9×Sk13 (14.5 ton/ha) outyielded the check SC128 (13.2 ton/ha), also 13 topcrosses outyielded significantly the single cross SC10. These crosses could be used in the maize breeding program in the future. Highly significant and desirable GCA effects were exhibited in Sk5001/2, Sk5002/9, Sk5002/10, Sk5002/11 and Sk5003/15 inbred lines for grain yield. Generally these inbred lines could be used in future stage of evaluation in the maize breeding program.
INTRODUCTION
The best tester is one that is capable of giving higher maximum grain yield of its top cross hybrids (Allison and Curnow 1966) . The preliminary evaluation of the combining ability of new inbred lines can be achieved through top cross test. However, the effectiveness of this test depends mainly upon the type of tester to be used in the evaluation program. Rawlings and Thompsom (1962) , Ayad (1986) , Mosa et al. (2004) and El-Shenawy et al. (2005) found that using narrow genetic base as a tester (inbred line) was effective in the evaluation process. The study of genetic components of combining ability, general combining ability (GCA) and specific combining ability (SCA) is very important to plant breeders to select the good combiner parents and can be used in hybrid production. Also, the combining ability of inbred lines is the ultimate factor determining their usefulness in developing the hybrids. The main objectives of this study were to estimate combining ability of some new white inbred lines for several traits of maize, to identify superior single crosses and determine the superiority of single crosses over the best commercial maize hybrids.
MATERIALS AND METHODS
New white nineteen inbred lines of maize, derived from five different sources in S 5 generation at Sakha Agricultural Research Station are shown in Table 1 . These nineteen inbred lines were crossed by handle with inbred lines Sk-13 and Sk-8 as testers during 2014 summer season. The 38 crosses and the two check hybrids SC10 and SC128 were evaluated at Sakha and Mallawy stations in 2015 summer season. The total of 38 ccrosses and 2 check hybrids were arranged in a randomized complete block design, with four replications at each location. Plot size was one row, 6m long, 80 cm apart with 25 single hill plants. All Agricultural practices were done completely as per recommendation book.
Data were recorded on number of days to 50% silking, plant and ear heights, grain yield (ton/ha) adjusted on 15.5% grain moisture content, ear length (cm), ear diameter (cm), number of rows per ear and number of kernels per row. Analysis of variance for the combined data across two locations was done according to Steel and Torrie (1980) . The line × tester analysis was done according to Kempthorne (1957) . 
RESULTS AND DISCUSSION
The mean squares of combined analysis across two locations for eight traits are shown in Table 2 . Mean squares of locations was highly significant for days to 50% silking, plant and ear heights, ear length, ear diameter and number of kernels per row, indicating that the environmental conditions at the two locations were different for growing maize. These results are in agreement with El-Zeir et al. (2000) , Amer et al. (2003) , El-Shenawy (2003) , Mosa (2004) and Motawei (2011) . The mean squares due to crosses were highly significant for all studied traits. The mean squares due to crosses × locations were significant for plant and ear heights, grain yield and number of kernels per row .
Mean performance for eight studied traits of the 38 top crosses and two check hybrids across two locations are presented in Table 3 . Number of days to 50% silking ranged from 60.75 days for SC Sk5002/7 × Sk13 to 68.5 days for SC Sk5005/19 ×Sk8. The data showed that the topcrosses Sk5001/4 ×Sk13, Sk5001/4 ×Sk8, Sk5002/7×Sk13 and Sk5002/8×Sk13 were significantly earlier than the check SC128. Plant height ranged from 233.75cm for SK5002/7×Sk8 to 272.62cm for SK5005/19×Sk8. Ear height ranged from 124 cm for Sk5002/6×Sk13 and SK5002/7×Sk8 to 146.25 cm for Sk5002/21×Sk8. Ear length ranged from 19.75 cm for Sk5004/16 × Sk8 to 23 cm for Sk5004/17×Sk13. Ear diameter ranged from 4.8 cm for topcross Sk5003/14×Sk13 to 5.37 cm for topcross Sk5002/8 ×Sk8. No. of rows per ear ranged from 12.7 for SC10 to 16.65 for Sk5002/10×Sk8. No. of kernels per row ranged from 39.22 for Sk5004/18 ×Sk8 to 45.87 for Sk5005/21×Sk13. Grain yield ranged from 9.93 ton/ha for SK5005/21×SK13 to 14.5 ton/ha for Sk5002/9×Sk13, Also data showed that one hybrid SK5002/9×Sk13 (14.5 ton/ha) outyielded the check SC128. Also, 13 topcrosses outyielded significantly SC10. These crosses could be used in maize breeding program for yielding ability in future. The mean squares for lines (L), testers (T), lines × testers (L×T) and their interaction with location (Loc) for eight traits across two locations are presented in Table 4 . The results show that the mean squares for L, T and L×T were significant for all studied traits, except ear length for (T) and plant height, ear height, ear length and No. of kernels/row for L×T . This indicates that the inbred lines significantly differ in their performance with respect to testers. Also the two testers were different from each other in topcrosses. The significance of L×T would suggest the mean of certain topcross production is a function of both the male and female parent. These results are in agreement with those of Mosa (2001) , Amer et al. (2003) and El-Shenawy et al. (2005) , Mosa (2010) , El-Hosary (2014), Abo El-Haress (2015) and Motawei et al. (2016) . The interaction between L×Loc, T×Loc and L×T×Loc were not significant for all studied traits, except plant and ear height, grain yield and No. of kernels/row for L×Loc, plant height and grain yield for T×Loc and grain yield for L×T×Loc.
The general combining ability effects of inbred lines for eight studied traits across two locations are presented in Table ( 5) . Highly significant and favorable GCA effects were shown in the inbred lines, Sk5001/2, Sk5002/9, Sk5002/10, Sk5002/11 and Sk5003/15 for grain yield, Sk5001/4, Sk5002/7, Sk5002/8, Sk5002/12 and Sk5004/16 for earliness, Sk5002/6, Sk5002/7, Sk5002/8 and Sk5004/17 for short plant and ear height in addition to Sk5001/4 for short plant only, Sk5001/1, Sk5001/3, Sk5004/17, Sk5005/19 and Sk5005/21 for ear length, Sk5001/3, Sk5002/7, Sk5002/8, Sk5002/10 and Sk5002/11 for No. of rows per ear and Sk5002/12, Sk5005/20 and Sk5005/21 for No. of kernels per row. Generally these inbred lines could be used in future stage of evaluation. On the other side in Table (6) the inbred line, Sk13 as a tester was the best general combiner for grain yield and short plant.
The estimates of SCA effects of 38 top crosses for the eight traits across two locations are presented in Table  7 . The results showed that the significant desirable SCA effects were obtained from the topcrosses Sk5002/9 × Sk13, Sk5002/10 × Sk8, Sk5002/11 × Sk8 and Sk5005/21 × Sk8 for grain yield, Sk5005/19 × Sk13 for earliness, Sk5005/21× Sk13 for short plant and Sk5002/10 × Sk8 and Sk5005/20 × Sk13 for No. of rows/ear, these top crosses could be useful in the maize hybrid program. *,** significant at 0.05 and 0.01 levels of probability, respectively.
